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(54) immvzwi az3--fts±vt<DU<&3& 

(57) [SiKl] 



ism /j^s **o a * h %>m<o ± v 

[M (12) (15) £ 

bf^^yy^ (2 2 A, 2 2B) (CioTHS^ 
HTsK^h (15) ©[Hl!JtcS»«IlHiea»S:tT5 0 # 
(15) f*ZWi&£}SU ^od-^tcB^s-TS* 
[ilM (3 0, 3 1, 3 2, 3 3) KtX*iJ:tfY«|£81 




[«Mffl»#©«H] 

(20) \cm%$}\mttvt>tii>*oniG>w&m& 
•r&mmxx h as) , 

mmtf^hKmutem-mmtstitcwmmi (12) , 
-«st*5v^ifs^ b (15) 
icm^rmmKAUtt (12) icf[#wp>ix, ^offris 

MM (12) fcgfffijK* h (15) <D®9\cmtt#i 
HI<allbOfc»tilg»1-5«fe (2 2A, 2 2B) , 

iwa««» (12) t»^LTg»$tb«f»«fiSBfi- 
snwiasg 1 ©«©0 19 tg»6«jiHiea»$*5fc«>©fii 

©WSiWISKg (2 5, 2 6, 2 7) , -tLTMlBft 

mMmmm^rmmznfi^m^cfr^wimm 1 ©» 
^^LTSv^^ail:/ c e®2*3 < twB3©|^sr^i^L, 19 
mm 2 ©tt©iHi 9 ©ftfta^w ^-^©sawsc 

TttrfaB3»tt»0ip<Z)fufSKftaW (12) ©ilft£- 

tfctf}1-5;fc©©*fctii3£W (3 0, 3 1, 3 2, 3 3), 

B«¥a*ffiSr^Ti-'5»E (2 0) , 
tulHS« (2 0) ©tfilE¥±lftB{cH£ftfcJ&ttite> 
ft, *tilE*« (20) co|tiis 5 P±i.^ffiic{JiSSii[-efc'p 
*»om©tt&&£1-3 h (IB), 

*^*Kii^5«t>ifcMP*^rL^oiWEJK^h (15) 

vrnvicmmmzmmm®. (20) ©i«ifew<£ffiK¥ 

ff*ffiWKiE«S*LfcP3«3»R©K»8W (12), 
-ffiic*5V^-C«IIH^^ h- (15) KBJtftlte>tia»oflfe* 
te*s^TiWnEJtt8Mt (12) fcStfW^ ffiiSfC* 
(12) ZmtZtfXh (15) ©@<9©S»WH«i 
3lft©fc*KIMf1-3iSt3:^A^©«'fa (2 2 A, 2 
2B) , 

ffiisww (12) tmmLxm^zfommmmu 

i^SfblEibSB (2 5, 2 6, 2 7) , •?: LT(frl2K 

wafs 2 19 ©twa^w 3-/©i»^c 

(3 0, 3 1, 3 2, 3 3), 

tii3T¥ffl*Si&#-r5S« (2 0) Sripffi-rSJiB, 
¥*##fifl-©$l©Jl (3 0B, 3 IB, 3 2B, 3 3 
B) £«fc^WfMLTfufeSiU:Ki#£ft5#ffly 

h (15) , mfB^lcoji^^BfH^OHfrfa^lcoJiii 



w^ffiwie-rssftw (12), &£xt&*mi 
ia«*aw(-@S$tirtfrfBS#^^ McBrrsitfrfBfi 

fa (2 2 A, 2 2B) %Mft-fZ>%tm. ^LTf)f!fejg2 

©Stf^itftT^oFWtas? 2 ©Mtffii^iMSffl 

H 3 ©B ( 3 0 A, 3 1 A, 3 2 A, 3 3 A) £rff3feW 

irffML^myi— h^ft-rs^Pt^&oT, Mian 
©MJ6#ifc. 

[0 0 0 1 ] 
[0 0 0 2] 

[«*©&#] ii*t;i*5^TSi, i>f^PX3-/i3j; 

SBtiJttfcKJitSjI©, jl^W^tsieMIIJwfcfet^^/k 

[0 0 0 3] ^^TIJ, -7-r^n^«^lx- t-^^c 
(micromechanicalrate gyro 

s) a«£*x, i^t^ni^i^iSfiaot 

LT^S^, JtKW^t?fc >9 ^O^il"^ © h 
[ 0 0 0 4 ] -IRK, v-f *n««e&i-— b p fit 

©i 5^-fft^©^ K*v^*^St-t5 8 

*KJI (central mass) ttS^ 5 

Wife it^MSl#^/^H3:S? l ©E£tt©0 9 KS 

ft b^ofuta#a©ffiKSE *w©0 9 ©0^jg»tt, 

=i U ^"U (Co r i o 1 i s) ifcfiv'Wti 

miud, stjwaEs*ii©ffi©t©©0>9KS»aft^ 

[0 0 0 5] 

X-h 5 . ft#fcJM©fc»+#fcfltte 5 fc * t+ 

3tastta**©«**(STS*s. *fc, t>utfrfs«* 
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±&ftffi t ©IW©Kl*t©**as|lfittfc§6«©*£ £ ** 
* £ * 5 t v S»K 4 9 ffi PS $ ft, £ ft H*3S#© = 

h jo «t tmm a e> -rmm&m *m 

^iWfaSilffit-SE^fcS 4 5 i-ffi^-T 5 r t in £ o , 
fig^^-ttcDSgl^iJPS$ft5 0 

SM# i- fe 5 A* L * i tft b ft v \ 

[0 0 0 6] i/-hi?ir-fp®*fc!, =»;* hdai-oJ^r 

0/ 4 fc {*»a«fico*|±!r 4 o T jgj& £ ft 5 if* L 
fltte, «t <9 iSv ^tt^SSfcfc 4 4 <3 /h $ ft^ft^ i— 

[0007] got, *aswK>aetiH:, «^L/c^it*5 

[0 0 0 8] ^38M©flfcco|6f(l4, 1o4<9#<c9«1C9 
[0 0 0 9] 

[«USI«r«Rfci-5*:«>©^ad3J:t/^] ift£>cogi$ 
33 J: l«fe© fc © fcfcWSU! * SME&Ki -f n * a 

oSftlBSfigSfl-SrKrlBjJf^ b©l@m;:«!&iftfc|§ItSS» 

ws&m. zvxmmsmmmmm^rimzti^ y * 

y co^lc £ 5 MfBS? 2 ©tt© 0 9 0 W n 

c-cntnasg 3 9 ©aft^ffi-r^fc^ 

[0 0 10] n-* % fe*A^©f4fejo 4t^g|*#x b 
(4, n -fc * *3 4 l^JR* [4^#*ffi#S,f B ~> 

D^yflti (deposition) ©±54, 

ft^©#^© ivw * ntntrtjnxyti-fe^n: ±ot- 
ff(c#!§£ft5 0 
[0 0 11] 



tt5SffRfte«Oti-i f 1 2 fttt«. ^*^(-IB 
B£ftfc^^^^*°* b*fcttg*2tf* M 5(4 

CO. »©e>*A,J#^:/y >-^2 2 Aio402 2Bt± 
oTfc h 1 5t|HI|gBrlB^^:I&#lte>ftTV^5 0 
A.^yyv^2 2Ad3i;^2 2B(4-S^/KxH 5 
irHjeftjfc&ttttbft, a»oflfcjglr:}3^TP-*l 2© 

ftfiij^;y^S];£ftf-i0ittf4^ftT^5„ e,*^*:/ 

y >7'2 2 Ajo4t>*2 2 Bt4n-^ 1 2 M 5 CO 

0i9 1^PSe,ftfcEte», 4fct4»3i» (o s c i 1 

latory movement) WaWb, 
S«2 0©ipfflftffitWftffifti^»-r5 4 5&tl-£ 
ftT^5„ 

[0 0 12] ^©Igftg* 2 5 A- 2 5D*54t>*2 6 
A-2 6D«SP-^1 2CD^fi03iy^CO[HlD (CSWCR 
PB£*3^Teg£ftT^3o ^-^©PSiSS2 5 A~2 
5 0*540^2 6 A- 2 6Dt4o-^ 1 2i^Bl#ltt)ftfc 
lH)«»7 P l^-h2 7 A- 2 7DiCg$KU-ClEe£ft^O 
S^lrADiAAy/dVh^ft^i— h frj'sm Sr^tfo 
^ftbc0^60f-<Tt4*^o-^ 1 2 t^DffiiCfe 
So TV— h2 5A~2 5Dt4, /Wf26A~26 

~2 5D^34t)ty^- h 2 6 A~ 2 6D^3JSiC/^^ 
i!C4 9, h 2 5 A~2 5D*54^2 

7A~2 7DC0RC0, frommC2 6 A~ 2 6D*5 4t>* 
2 7 A~2 7D©M©»1t»K9l**ti-^ 1 2iC^«) 
*fc»EWES»*&i:§*S 0 .12t!)^*t4JK^ M5(0 

[0013] FJXJ4, LSi±^7°U- F25A~25 
D36402 7 A~2 7D»rBl('TOP^ftfti4, n — ^ 1 
2i4^K^ h 1 5 ©HI 9 IC, — b 2 5 A~2 5D334 
U2 7A~2 7 DCOlffl&itJ^/V— b 2 6A~2 6Djo 
4U?2 7A~2 7D©KHcgfS©^^aiJS4feW$ft5 
^-ClHl^-rSo ^t«EB7'W-h2 5A~2 5D 
^feSSli^Woyi/- h 2 6 A~2 6Di:fPUtl 
So 1 2©EC*[Rl«2SctcSte$ftiS i on- ; ? 1 

$ft5o ^OW ?^ftfcSfi$ii,5„ r©45ft# 
ftfcfflv^iiirfcJ:*), p-^1 2 !4WSS^^* b y 
y^fciotty h SftS^t>ftfcS«T?-t©H*S 
ftjaS«^4 9E6i^^5 4 5(-$ft5„ H4>^*©tt 

a4o4t>*n-^ 1 2<nwm\m&iy-'( 9 fr<Dmz.nn&i 

[0 0 14] IfOtf^^h3 0A, 3 1 A, 3 2 
A3o£tf3 3 A^n-^ 1 2 co^ffi©ii£B(c:iifftT _h 
t«fcfc«J;5tEitSftn-^ 1 2 tffi£-fr£ftT4 
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3 0 B~3 3 •B&mffiZ-\sXv—i> 1 2<Z)Tffil-»LT 

mmznr^z (i2^#i) 0 g*7V-h3 0B~ 

33BBd-?i 2©K*NM©±Kffii:#{c4oco39t* 
ZMffctZo Wi^l/-b3 0A~3 3Ajoitf3 0B 
~3 SBiaorM^tlSMiifttUffiSlT-fe^ 

[0 0 15] 01*5iU«H2fc*$n5*ft«l-*5V^ 
(4, P-* 1 2(4^*2 5A~2 5DM«£*> Z«I©|h] ►) 
tHI^-rSo *J;7V- F30A-30 Bio<fct>*3 1 A 

-3 1 Bi-ixmicmL-mmm»^M^mmzf\y~ 

Y 3 2 A- 3 2 B*3j;tK3 3A-3 3B!iYttCMLt 

Y»0 9©p-^©)Siij££C£ 
-©31tbf3*l:7V- h 3 OA, 3 OB, 3 1 A, 
3 1 B fcP-* 1 2 i©ffl<o»o3Efl2l£j;oTifta$ 
tiSo I^Hfc, v>W 13 * ^-y i OfDYttiatg co-fpifb 
;!>>©|IP&jiif]«:P-* l 2 ©X$[f][Hli9 ©)!»]££ C£ 
£©31Kl«3$l:7V— h 3 2 A, 3 2B, 3 3 A, 
3 3 B*5i;tfn-* 1 2<Dffl(Dmmi££'DX#Hii£tl 

5. n-^i 2tliMEB*»b=9«**J:5fc1-5*F» 
F=2mwY A • x 

m=n-* 1 2 ©*&«*, 

[0 0 16] -jRfcn-* 1 2f4Hit*S«fcO { ll)f^«)«^ 

±.%<KoX^5. u—smttf&iziiLWrrztfxY 

i 5*»biiWtBnn!ii«f**frv^5*»&, o^i2(D 

«»}!«&«©<£ 5 fcs^/^^yArt^ibs i 9 
i»f L 6 © Jl < dfig L , UTO (C £ *) >Y £ * p 

- * # 0^ $ -f § # © m cs (D'Rtt ^mm-r 5. 

It5^§-efc<9, rtLft, Sfffitfr©/h£*feWj (dr 
ag) ©fc&, «V^Q*5j;^3!i*W^.IE»^-^^^x. 
SfcrofcSfcftSo »Wttift*©Jf*©fc»fctt 
tiaMKx-fV *fc, p-?i2(tt 

Affiled «HnttSWn&«9;a»o#i^5®i7V 

- h © HI Ife&WS-l- i o Tf]M $ tt5 x-<— if- 

h 3 0 A~3 3A&M^l/- F3 0B-3 3B1: 

mL^m*rmxmfemzmm-t%m2Zft-t<D&t3:b 

•f, «**3J;tm©jiSa^»t©Mi-p-^ 1 2©#» 
1 0 SrJtttte±*fc-t-S 0 



[0 0 17] ^W^fiSrUft^- KT-iAL^ol;k- 

XJ3\ SStV- h 3 0 A, 3 0B, 3 1 A, 3 1 Bio 
iUSn-^f 1 2iCioT«$^5^*im©^eS;^ 
if p 0(Et£o^T*fri-* i 5 E&tegSKSftS,, 

C 3 O A+ C 3 1B= C 30B+ C 3 1 A 

v^-fp*^— 7°1 O©0^xtt©H]i9 ic^-f 5 t, 

3 na. 

C 3 o A +C 3 i B =C 3 o B +C 3 ia 

[0 0 18] *&m&*«r£tp, Bf/w- 7°|HlKas5§*©tfc 

2)0 LtP-^ 1 2£^*:7V- h 3 0 A~3 3 A#5j;tf 
3 0B~3 3B(DM©W^»jft5. 1"ftfc>*>, RH 
/v-;/B:p-^ 1 2Sr-Cf 5«lt»JhL,fcte11tiE<i|i 

m?>^thx^^W}immimm^m±-r?> 0 m& 

\i»JkWtt>*l><r>n-i> 1 2©0|S3If{i©i Cfc»ffi 

^©sat^it ±1-5 ^ t x <o ±$ < 1-5 £ t as-e* 

5 0 p-^ i 2©@filliii, «S#i©«3£©J; 5 
£$2 0 tc-# 1 2©#ihfe«t©W©WPS (# 

mmwo3^ximti\mA^u-Ym<nmm) humps 

©WigJ; 5 t^KWicif^-f-So ^f±Jffl«*7°^ h© 
^fcjJS-C^So *fc, o-* l 2 ©Sf&ftS#*i£©fc 

-jttKl^lWafc*) 1 0ft±5/hSv\ K*©t>-f 

(c r o s s-a x i s) %W 

OttXiSiVYtt©— ^*fc}4^© 
HI 9 ©iHlte^tti b^o z io it 5«ftT/h $ ^^-ffi 

©fcft^*K«©s* i. <o t 5 /mim&atiZo 

[0019] I3lt 1211 ©v : -Y^P^3 — -7 s 1 Old 

MW^S^^4x5^tHfcj;t/®J#P0iSS©mM0BSa^fc 
5„ 1114 tttt«a^iU«i|i!l«liIKJ!:*3»t5«-^j:j3V^ 
»&*L«flMH»gfc*i-. i>^^P^^-7°i o©^* 
h l 5ioi0P-^ l 2«g|3^io(t5«^$nfc 
7-K2 1 5T?fc*)i6»o|feUl*ii'O t fW»ff-^H:ia^§ix 
fc»aW*^II^^L.T^*7"U— h 3 0 A~ 3 3 B 
i-M$^5„ B^R5T = 0 (04 5r#,BB) HiioV^, I 
P 1 AW Kfc <9 , Y30 AizFyy K«tfc 

5rML^o^ft7°w- h 3 0 Bi^V REF 5rSttp-r 
So **7V- h 2 1 SttlSffl^yV-K (v i r t u a 
1 ground) |B2 15iaotV REF tft 
WZtl&o ±M*M^2 1 6IW>fyf2 1 7iJSn-Ofl|* 
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P 3lz£oxm^t>ft?>~ blc£<9 y*i?-t 

[0 0 2 0] ^IBT=lK*SV^r, P3WyM , WB»* 

*m^2 1 6 tnmy?> m&mm&t LTft#-r 5± 

5t*5o l$WT=2fc::joVvrH:, IP2#P-H^ 

y V R E F l:Sf i 5 t^o«7 1/^ f 3 OB 

h 3 0 A*5£t53 0 Bi^ioTJfM^tbS^fiCDF^ 
<Z)fBr^^^*SM!4/-K2 1 5f;:«?t££l^ S«t£ 
fi±t*M^2 1 6ti±oTff«£;ft, SteS<X*»o«£Efc 
3Elft$ix5. *ilft8&2 1 6^ib?Mf^{±£P^t|fM3g2 

[0021] ^HT = 4trj3V^H, mimmmM<tL 
&©^ffi£»ofciL ffi-§-ds»lo9y ^111182 1 9t 

iot7?fjfll)o 5y?-®&2 1 9iiff^I P 2iC 
5 2/^0182 1 9 Kdav^tt, rE©ejE^W 
5o 5y^HIIS2 1 9^f>roW^ffi^-H:y-h2 1 0*5 
3 1 A+ 3 0 B 

mfeisftz, z#fi©fa&a»©iM*e^aftH:3iA*s 

it>*3 0 A\CML^3 1 B*5j;t>*3 0 B KlftLlRlIt© 

3 2 A+3 3 B 
«££frSo WMtli A Cf fU* 9 *©S»*B* 
3 OA+3 1 A+3 2 A+ 3 3 A 

SIS S *i*»o v HHESnaS % iTM ^ 5 , (M x. 
tfMPU LT) B*fflfWe&aiJe-t-5 ^tCi 

[0 0 2 4] i5~110^#If5t, dl^it^H 
3-/11 o Srg^-f Sfc&roie^^tb'O^., 

^0X3-/1 1 OjCjSV^tt, S?ir-f Tz^a-;/ 1 
0 © cd t H C#j£^* l±it#ttSSWoS4S 
HJfiWC&Sit^^ffcftK: "1" ©««=£# L 

[0 0 2 5] SI 5 j±¥±!&ffi£T*-f 5£« 1 2 0 £7fc 
U Sffig©:gffiiif-ti. ->!)3^fl* (s i 1 i c 
on nitride) ©±54> ftgfiSrtU i»o 



±tf2 11^LT-fy/^^2 12, 2 13t5±02 
14i^#t^LM^ti, rtit»-f y^l4V REF JS 
±05^*5 V KSr^iTV- h 3 0 A*5±U?3 0BCMP 
-T5„ V REF feitf^7y KltliM/^ h 3 0 
A*3itF3 0 BiCppjp$tlT^r»4^H (quadra 
nt) l^«7^f§£U ten-* 1 2lOM 

^e>*xTSkn — ^^MT = 4^e>T=3 2©P^©tp 
*&Bfcff L^i9^o|t»-r5o l$IBT=3 2lC:jo^ 

[002 2] l$|T=8, 4 O-^COffil^doV^T. 
U— h 3 1 A4oit>'3 1 B^^//k$^TftE7J^- 
»4^Hi-M^ix5o B#5ijT = 1 6*5it)5T=2 4 iC 

*?^-c, h 3 2*3ir>*3 3ff\ zn^n, f- 

ax s,, fct, m&y'^~h(DmM^>'-f/v 

£ Jx^o&jEffrB ##1r * f 3 ^ l-*5 V ^Ttf MxT n - 

* 1 2»tee£^«fi«i-5o 

[0 0 2 3] MPU*fct*flil»#SiJcr)*X^A^a N g 
Srffiffll-Srfctilit), 7 7f@S2 19-2 

2 2 ttf-^^/i/Sn^ospysftftwJsiiJtn-orab 
JBM^ijft SixfcSaiiritrfrfc >9 it«s H5o Mill 

*t 3 1 B+ 3 0 A 

wmmm 

*f 32B+33A 

*f 3 0B + 3 1 B+3 2B + 3 3B 

0131 BSr^Prf 5„ ^iTV- M 3 0 B*3j;tFl 3 
IB I*, K-/Ut#*HIr>y Jsfctt 

«fH«dtSll5. y-l 3 5t^i7V- h-fc^ 

C#^cd iv^»T?3i^«#$^x5„ fttr©J:5 
fcflfiS^fl^ SetEbJxSJ:^ -f^ilttWf 

(sacrificial material) 
ftStmw&fifc^y^^axSJIl 3 6-C«fc>Jx 

± 5 fttWofltt*^ (phospho 
silicate glass : PSG) T'fc5„ II 

3 ettftKWRWKlaiyf-l'^Siir^^— y-1 3 5Sr 

[0 0 2 6] H7*#M-f-Si:, ^Sffsv-y 3^©i5 
4W*«*»i»tlfe«**i/r«f»*#^ (-115, 
A/^7°y >-/l 2 2 A*3it51 2 2 B^Ltn-^ 1 

1 2 srj&jfc-ra. H35 fi#x m 1 5 %m%.xm& 
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X$59, ^rtUCt V^tfrim-Itil 2 2 Aioitfl 2 2 B 
till 2 0 i ©M©»tW^ ^ S - l' t LT^ftS 

TV- h t^*^«-T5„ SttWScoffiwS l 3 8 
r\ msK^ZfaZ i. 5 tr, B^ii2**/^tS 

V y 3 ^-hl-ilWWl-*#^^5o S 1 3 8 (IS 
1 3 6 t^CW^^^tb, ftoT-tixP>«S#lCPI^ 

[0 0 2 7] B9lr#It5J:, Sl35, 112, 1 

1 5, z<Dmtmmnx-hz>, si 3 g^iTOM 

ig#:©Jiti*#£^3„ B13 9H. H10lc***i,S 
=£5^ IMmAzfU- h 1 3 0A*5<fct>*l 3 

m-rz>tr_mmRi£tL?>c tttn 3 6&£.xf 1 3 sa* 

(surface mi c I oma ch i n i ng) I 

[0028] mmi ift#Mi-5t, *»wtc«oT 

KSSr«Illf»fcfcr5 5 y K5 5CSf SJifc3o©i>W 
p^^5 2, 5 3*5J;I^5 4 (0-ei3j|;l&^) £ 
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